We have examined changes in plasma concentrations of calcium in seven anaesthetized pigs during i.v. infusion of irrigating fluid containing 1.5 % glycine. Volumes infused were 875 ml at 20 min (22 ml kg ; P : 0.05) and reached 1.11 (0.05) mmol litre 91 at 60 min (P : 0.01). However, when corrected for pH, this decrease was not statistically significant. These results suggest that changes in plasma concentrations of sodium rather than changes in calcium homeostasis are probably more important in the development of transurethral prostatic syndrome. (Br.
Resection of the prostate or endometrium by resectoscope is a technique which requires the use of electrically inert near-isotonic solutions for irrigation. Resorption into the patient's body of a large amount of glycine-containing irrigating fluid used for these procedures has been reported [1] . This complication includes biological disturbances such as dilutional hyponatraemia and hypo-osmolality [1] . Some clinical observations suggested that hypocalcaemia could be associated with these plasma disturbances [2] . However, there has been no controlled study evaluating calcium changes during i.v. infusion of irrigating fluid. In this study, we assessed the acute effects of i.v. infusion of glycine on calcium homeostasis in anaesthetized pigs.
Methods and results
After obtaining approval from our institution's Animal Care Committee, we studied seven pigs (23-25 kg). . Ventilation was adjusted to maintain an end-tidal carbon dioxide concentration of 4-5 % A femoral vein and artery were cannulated to provide arterial pressure monitoring, arterial blood samples and a route for administration of glycine. Arterial blood samples were obtained for baseline measurements before a dose of 500 ml of 1.5 % glycine (Glycocolle 1.5 %, Baxter, Maurepas, France) was infused over 5 min, followed by a constant infusion of 1500 ml h 91 over 55 min. This corresponds to an infusion rate of 34 ml kg 91 during the first 20 min and 75 ml kg 91 over the whole study. Repeated measurements were made 20, 40 and 60 min after the beginning of the infusion of glycine. Samples of blood for measurement of ionized calcium and pH-normalized ionized calcium concentrations were obtained anaerobically into preheparinized syringes and analysed immediately using the ICA II instrument (Copenhagen, Denmark). Plasma concentrations of sodium, potassium, magnesium, calcium, chloride, urea, protein, bicarbonate and blood glucose were analysed using the Astra 8 chemistry instrument (Beckman, Schiler Park, IL, USA). P Statistical significance was determined using analysis of variance (ANOVA) for repeated measures followed by Dunn's test. P : 0.05 was considered statistically significant. Relationships between electrolyte concentrations and volume of glycine infused were assessed using Pearson's product correlation coefficient (r) and coefficient of determination (r 2 ). During the first 20 min of i.v. infusion (875 ml), there was a significant decrease in mean plasma concentrations of sodium from 134. 
Comment
It is generally believed that transurethral resection of the prostate syndrome (TURPS) is the results of dilutional hyponatraemia caused by the direct toxicity of glycine and by hyperammonia [1] . Recently, hypocalcaemia has been proposed in the physiopathology of TURPS [2] .
Hypocalcaemia denotes low concentrations of biologically active calcium in blood. In fact, symptoms caused by altered concentrations of calcium reflect changes in the serum concentration of ionized calcium [3] . Only one case report expressed interest in the ionized calcium concentration rather than the total calcium concentration during TURPS [2] .
In this study, we evaluated changes in plasma calcium concentrations during i.v. infusion of 1.5 % glycine. We found no statistically significant changes in serum calcium concentrations throughout the study. However, a significant decrease in ionized calcium was noted after infusion of glycine 1475 ml over 40 min. Nevertheless, concentrations of ionized calcium were in the normal range for our laboratory and pH-normalized ionized calcium was not decreased significantly by infusion of glycine. Thus, within the limitations of our study, we found that infusion of glycine was not associated with significant disturbances in serum calcium.
Few studies have examinated calcium homeostasis during absorption of irrigating solutions such as glycine, despite the crucial role of calcium in neurological and cardiovascular function. Malone and colleagues reported a peroperative decrease in plasma calcium; further changes were not observed in the postoperative period [4] . In seven healthy volunteers, glycine 1 litre i.v. over 20 min (20 ml kg
91
) significantly decreased plasma concen- and median (range)). The volumes infused were 875 ml at 20 min, 1475 ml at 40 min and 2075 ml of 60 min. *P < 0.05, **P < 0.01 ***P < 0.001 compared with baseline. trations of calcium [5] . A decrease in plasma calcium concentration (2.04 vs 2.16 mmol litre
) was also seen after 1.57 litre (22 ml kg
) of fluid absorption [6] . The clinical significance of these studies is limited as none measured pH-normalized ionized calcium.
Several events may induce acute hypocalcaemia during anaesthesia: transient hypomagnesaemia, an increase in plasma albumin concentration, administration of citrate and hyperphosphataemia are more common causes [3] . It must be remembered that the concentration of ionized calcium is dependent on arterial pH: acidosis increases and alkalosis decreases the concentration. In our study, none of these factors was present: phosphorus concentration was decreased and the decrease in plasma magnesium concentration was not statistically significant.
Volumes of glycine absorbed during TURPS are generally 500-4000 ml [1, 6] . The volumes administered in our animal study were 875 ml at 20 min and 1875 ml at 60 min (34 and 75 ml kg
). For humans weighing 60-70 kg, this corresponds to values of 2000-5000 ml. Moreover, serum concentrations of sodium were less than 120 mmol litre
, a value known to be the threshold for the development of TURPS [1] . Despite this, calcium homeostasis was not altered.
